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Suction traps of the aquatic bladderwort (Utricularia) species are 1-5 mm wide 

bladders, the walls of which consists of only two layers of cells (see Liittge, 1983, p. 501- 

504; Juniper et al., 1989, p. 64-71). During suction of a prey (firing), their luminal 

volume is increased by more than 40 %(Liittge, 1983, p. 502). In aquatic bladderworts, 

the light-green traps contain chlorophyll and are capable of photosynthesis. Fre¬ 

quently, older traps become pigmented and their colour is rose to black (Knight, 1992). 

How prey is digested in Utricularia traps remains unclear, although microorganisms 

were shown to play a role (Juniper et al . 1989, p. 195). 

The small volume of the traps together with their respiratory activity and that 

of the prey may cause the prey to die from anaerobiosis as recently hypothesized by 

Dr. Laurie E. Friday (Cambridge Univ.. U K.). Direct evidence is, however, lacking. 

Animals caught in the traps may stay alive for a certain period: Hegner (1926) 

investigated feeding of Utricularia traps by protozoa and observed that they had died 

after 75 min. 

The aim of this study was to evaluate the oxygen budget in Utricularia australis 

traps based on measured values of their photosynthetic and respiration rates. 

Utricularia australis R.Br. was cultivated outdoors or collected from a fishpond 

near the town of Trebon (Czech Republic). Net photosynthetic rate (PN) and dark 

respiration rate (DR) were estimated in a closed stirred chamber (8.6 ml) at a 

temperature of 22° C as linear parts of current response of a fine 02-sensor in 20-min 

periods of light or darkness. The irradiance was 70 W.m-2 (400-700 nm). The 

experimental solution contained 1.04 mM NaHC03 and 1 mM KCI. and had a PH of 

7.4. Thus, the initial C02 concentration was about 0.1 mM. Three groups of mature 

empty traps of different age and colour (32-51 traps) were selected (Table I). The 

pigment responsible for the dark colour of the traps was a red anthocyanin as was 

shown in diluted HC1. In other experiments (Table II), DR of intact empty traps, 
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halves of these traps, and of traps with prey, was measured. Results are expressed on 

either a fresh weight basis (after pressing out the luminal solution) or per trap. Values 

are the mean of 2-3 replicates. 

PN values of U. australis traps depended greatly on trap age and/or colour (Table 

I). On fresh weight basis, PN in the young light-green traps was five times higher than 

in the old dark-pigmented ones. However, only a twofold difference was found in U. 

macrorhiza traps of different age while the range of PN was about the same as in U. 

australis (Knight. 1992). DR related to the FW did not differ so much between the three 

colour groups, and when related to one trap, DR values were the same. The DR values 

found in U. australis traps (see also Table ID are within the range of those measured 

in U. macrorhiza traps (Knight, 1992) and are about 2-3 times higher than those in U. 

purpurea (Moeller, 1978) and U. vulgaris shoots (Draxler, 1973). This is probably due 

to a high energy consumption in traps necessary for pumping out water. However, the 

mean Pm values in U. australis traps (Table 1) measured at 0.1 mM CO2 were about 

2-4 times lower than PN in U. purpurea and U. vulgaris shoots at lower CO2 

concentrations. Knight (1992) found in U. macrorhiza that the PN of leaves was 2-3 

times higher than that of traps. This demonstrates that Utricularia traps are 

considerably less efficient photosynthetic organs than the shoots. In Aldrovanda 

vesiculosa, the PN value of traps was 67 % of that of shoots (Adamec. 1993. unpub¬ 

lished). These findings confirm the common theory that carnivory decreases PN of 

organs(Juniperetal., 1989, p. 145; Knight, 1992). In halved traps when both trap sides 

were exposed to the external solution no increase of DR was found as compared to the 

intact traps (Table II). The DR values of traps with prey were surprisingly slightly 

lower than those of empty traps. 

What can be concluded from the above data? Firstly, photosynthesis in the traps 

is very low but it is still present even in dark-coloured traps. Secondly, marked 

oscillations of 02 concentration may occur in the luminal solution between night and 

day (L. E. Friday). This may be partly independent of the 0., concentration in the 

ambient medium. Model calculations of the night luminal 02 concentration follow. 

The above measurements show the 02 consumption from the external solution, mainly 

by the external trap walls and trap structures. However, it may be assumed that 0., 

consumption from the luminal solution by the inner trap side occurs simultaneously 

before the internal 02 pool is exhausted. The cardinal question is what is the ratio of 

the “external” and “internal” respiration rates when 02 concentrations inside and 

outside the traps approach a saturation level (ca. 9.0 mg 02.1-1). Owing to certain 

symmetry of the trap walls, we can assume that the “internal” DR is at least 10 % of 

the “external” one measured. This is about 0.02 pg 02.h 1 in the case of a middle- aged, 

rose-grey, trap of a volume ofca. 2.51 pi (Table I; trapdiam. 2.0 mm, trap width 08 mm). 

Such a dark respiration rate would reduce the internal 02 concentration by 8.0 mg 02.1 

Mr1. Thus, the saturation 02 level of ca. 9.0 mg.l1 may be exhausted theoretically 

within 68 min. In smaller traps (vol. 1.78 pi; see Table II), the depletion of internal 0„ 

would occur within only 33 min. 

Respiration activity of a possible prey was also taken into account. U. australis 

traps are able to catch only very small zooplankton species, e.g. Chydorus sphaericus, 

small Bosmina or ostracods. Dry weight of this kind of prey is about 2 pg (Jorgensen, 

1979, p. 229-230) and their respiration rate is rather variable within 0.037-1.56 pg 02.h 

fprey1 at 20-26°C (Jorgensen, 1979, p. 250-252). In the traps stated in Table I (vol. 2.51 

pi), the saturation level of 02 should be exhausted by one prey theoretically within 0.9- 

37 min and the prey could die of anaerobiosis. However, in the traps stated in Table 

II, the prey (fine ostracods) survived in dim light or darkness at least for 8 h. 
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Experiments in Table II  were performed to distinguish the “external” and “internal” 
DR. However, no increase in DR was found either in halved traps with both external 
and inner sides exposed to the experimental solution or in the traps with prey. These 
results contradict each other: the former treatment indicates that the internal 02 
consumption by the intact traps is permanently compensated by 02 diffusion from the 
external medium whereas the latter shows that the luminal solution is isolated from 
the outside. All  the traps studied were obviously after firing and were pumping out 
water. In any case, the speculations on the 02 concentration inside the traps cannot 
substitute for a direct measurement of 02 concentration by an 02-microsensor, 
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Table I. Net photosynthetic and respiration rates of empty traps of different age and 
colour. The mean trap size was 2.0-2.2 mm and the width 0.8 mm. Mean fresh weight 
(FW) of a trap is given. 

Mean Photosynthesis Respiration 

Age and colour of trap FW mg 02 fig o2 mg 02 fig o2 
traps (mg) g.h trap.h g-h trap.h 

young, light green 0.55 0.54 0.30 0.38 0.21 
older, rose-grey 0.83 0.31 0.26 0.25 0.20 
older, blue-black 0.87 0.11 0.09 0.25 0.22 

Table II. Respiration rates of intact empty traps and of these traps after they had 
been halved. The young traps with prey contained each 1-2 small ostracods (ca. 0.6 
mm) and some of the prey was still alive during the measurement. The mean trap 
size was about 1.8 mm and the width 0.7 mm. Mean fresh weight of one trap is 

given. 

Mean Respiration 
trap FW mg 02 pq 02 

Type and treatment of traps (mg) g.h trap.h 

intact empty young traps 0.77 0.38 0.29 

halved young traps 0.77 0.34 0.26 

young trapswith prey 0.85 0.32 0.27 
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Southeastern CP Meeting Planned. 

Mark your calendars for the up coming Southeastern CP 

meeting hosted by Larry Mellichamp at UNC Charlotte. Lot 

of things are planned for this 2nd annual meeting. This year 

there will  be a field trip to a local bog, talks on all CP's, and 

a plant swap and auction. As in the last year we will  have a 

Friday night gathering to get to know the attendees. The 

meeting is set in Charlotte, NC on September 22, 23, and 24, 

1995. All  are invited and more will  be mailed at a later date 

to the southeast area. If  you wish to attend or help with this 

meeting please contact Larry Mellichamp at UNC Charlotte, 

DEPT. OF BIOLOGY, Charlotte, NC 28223 or Steve Baker, 

Rt. 1, Box 540-19AB, Conover, NC 28613, 704-256-7035. 

Hope to see you there. 
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